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APJ, under contract to HQs, AMCCOM, has initiated the
automation of the LSA Tasks (MIL-STD-1388-1; and the assessment
of the ILS elements (AR 700-127). A major goal 1is to unify
military and contractor approaches to the performance of ILS and
LSA.

Detailed to meet all requirements of ILS and LSA, the
automated process will continue to provide the flexibility in
selecting tasks and elements to be addressed at each life cvcle
stage. A major advantage of this approach is to insure that the
application of each task element is consistent with prescribed Army
policies and procedures.

This report is one of a series presenting the Structured
bnalysis of the respective LSA Task and ILS Element. Structured
Analysis comprises a description of the process being automated in
terms which facilitate system design and subsequent programming.
It is increasingly the preferred approach in both industry and
Government .

This report contains the Data Flow Diagrams (DFDs) of ILS
Element EL13, "Reliability, Availability, and Maintainability
(RAM) ", and provides definitions of the processes, data flows, data
stores, and external entities involved on each DFD (Annexes A and
B) . The report prcvides an overview of the ILS Elemert Assessment
procedures and a guide to the overall RAM review process.

To view this work in context, Annex C provides a brief working
description of the Structured Systems Analysis fundamentals. The
overview and certain portions of the introductory text are repeated
verbatim in every report in this series so that each report is free
standing.

This is a working document forwarded for review. Comments are
welcome and should be directed to:
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ATTN: Scott Lerman NTIS CRA&
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PURPOSE

The purpose of this report series is to present the results
of the APJ efforts under Contract DAAA21-86-D-0025 for coordination
with the AMCCOM Program Manager prior to in-depth structured design
of ILS and LSA functions and processes. "Reliability, Availability
and Maintainability", (ILS Element El3)is addressed in this
report.

BACKGROUND

The Department of the Army has a requirement for management
control over contractor and Government agency response to the
reqgquirements cf AP 700-127, "Integrated Logistic Support", and
MIL-STD-1388-1, "Logistic Support Analysis". HOs AMCCOM has
initiated action to structure each of the LSA tasks, the assessment
of each ILS elemert, the form of the results, and the detailed
processes to insure consistency with current Army policies,
procedures, and techniques.

This approach (undertaken by AMCCOM and APJ) will insure
uniformity in efforts and products, reproducibility of analysis,
and a ell-defined structure which can be coordinated among all
participants in the logistic process to arrive at common
understanding and procedures.

SCOPE

This report summarizes the results of the Structured Systems
Analysis for RAM, ILS review Element E13 and presents the
associated Data Flow Diagrams (DFDs) developed from the Structured
Analysis. The portions of the Data Dictionary relating to labels,

names, descriptions, processes, data flows, data stores, and
external entities are included in their present degree of
completeness. (The Data Dictionary is a "living document” that

evolves through the analysis and design process).
ILS Review Element E13 Description

ILS Review Element E13 provides an assessment of the
reliability and maintainability programs and uses these results to
determine the impact on the End item/Weapon System availability.
The reliability and maintainability programs are assessed based on
the End Item/Weapon Systems’s logistics requirements, RAM
management techniques, RAM application in relation to the design,
and testing requirements. The impact of the results are measured
against the inherent achieved, and operational availability values.
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addressed within the context

The ILS Review Element E13, "RAM" definitions from AR 700-127
are included as Annex A.

APPROACH

The APJ approach to structured design of an ILS review element
is:

1. Scope the processes defined in AR 700-127 in the ~ontext
of the other ILS elements.

z. Peview the guidance provided in MIL-STD-1362,
"Integrated Logistic 3Support Program Pegquirements" and
DA FAM 700-55, "Instructions for Preparing the Integrated

Logistic Support Plan".

3. Review the applicable Data Item Descriptions (DIDs) from
the Acquisition Management Systems and Data Requirements
Control List (AMSDL) published by the Department of
Defense.

4. Review all source documents referenced in the AMSDL as
applicable to the referenced DIDs of interest.

n

Apply staff experience in logistics support analysis to
assuse tuat the Zaient c€ th: task has been addressed.

6. Validate results in discussions with Army activities and
personnel directly involved in the applicable or related
ILS review elements and/or LSA tasks.

Structured Analysis and preparation of Data Flow Diagrams
(DFDs) was further assisted by the application of Structured
Analysis software. Licensed by Index Technology Corporation,
Excelerator provides for automated tracking of names, labels,
descriptions, multiple levels of detail in the data flow diagrams,
and industry standards in symbols and diagramming practices.

(W]



The Data Flow Dliagram 1is a to20l that shows the flow of
data,i.e., data flows from sources and is processed by activities
to produce intermediate or final products.

The DFD provides a useful and meaningful partitioning of a
system from the viewpoint of identification and separatisn of all
functiens, actions, or processes so that each can be introduced,
changed, added, or deleted with minimal disruption of the overall
program, i.e., it emphasizes the underlying concept of modularity

1]

X series of eleven (l1) DFDs have been developed to structur
the IL3 E13 subtask functions:

1. E13 rPAaM

Z E13.2A FPeliability

3. E13.2A28 Logistic Requirement
4. E13.2A3B Plans and Control

5. E13.2A4B Design and Evaluation
6. E13.2A5B Testing

7. E13.3Aa Maintainabilaity

8. E13.3AZE General Requirements
e. E13.3A3E Plans and Controls
10. E13.3A4B vesign and Analysi=s
11. E13.4A Availability
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case) through the identificaticn number assigned in the lower right
hand box. The Alpha codes indicate the level of indenture or
explosion below the top level, 1.e.,:

Top Level..................... ILS DFD E13
First Indenture.......... ILS DFD E13.Z2ZA
Second Indenture......... ILS DFD E13.2A7B

Each DFD makes reference to the basic ILS element it
ss

addresses, as well as the level of indenture (explosion) of the
DFD For example, the first or top level DFD, "E13", refers to the
sectio>n 1in AP 700-127 which describes the review 1tems. ~ne of
the rprocesses (bukbles) on the top level diagram (E13.2) 1is
exranded and identified as "£123.2ZA", a second level of E13 (Aipha
"A" indizates the second level) .

In %turn, DFD E13.2ZA has a rocess ({bubble) E13.2A7,
"Pr~curement”, which i1s further exploded on DFD E13.2ATB, a third

level explosion of the basic DFD E13 (Alpha "B" indicates the third
lewrel explosion).

Four standard symbols are used in the DFD drawing (see Annex
C -~ Figure 1).

A copy of each DFD is presented in Annex B, accompanied by the
Data Dictionary process elements. Each entry made in the DFDs has
a corresponding entry in the Data Dictiocnary.

This presents only those Data Dictionary entries necessary for
the cocrdination of the owverall concept and details of the
processes. To facilitate review of the diagrams, data flow
identifications, process, and data store descriptions are previded.
As noted above, they will continue to eveclve and be expanded in the
System Design phase.




ANNEX A
ILS ELEMENT E 13
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ANLIEN A&

ILS Element E13

E-13 RAM

a. Reliability growth plan.

b. System readiness objectives.
c. Test planning.

d. Durability.

e. Test results.

1/

Abstracted verbatim from AR 700-127,

March 17,

1988




ANNEX B
ILS RIVIEW ELEMENT E13
ILS ASSESSMENT FOR RELIABILITY, AVAILABILITY &

MAINTAINABILITY
DATA FLOW DIAGRAMS AND PROCESS DATA DICTIONARY




£q-100-91

ars

L VR u—

111 X01104

€0¢ ASVL VST WA

HFNDING
¥s1
d0a/vs81

—_ e
FILS 221700 R/4

/
L

rpafneny syeq
A pasTamy

ANIVINIVH

15 8y paaesis — TFTT7 R TITS, LA
MATAUTAD W 117 MATATH TYSI4CIS IR
—s o Pz - et
naino P aIvITY
s 7 €211§1901
N — ~ \
. INcaTy
vy
nILAMD
SHOLIVS AN 1A T4
~ SR
rvIrTYas : ~.
WHIVINIVW T
~
€Ol MSVL \ //
LG P FAOLOVE T
NTHL P SOV 131V 1TV00 /
R - ol TV
TIAVTIVAY
NIYa™
0 ﬁ
1RATT N
- AVIIVAY
£5IS5Y
[ R¢ ) /
SHOLOVS -
IVLLLHYND
S10INT ANTVINTIVI
vst FRLSELE ]
1VL1INVOD
—— TTIAYITEY
Il/// \ ﬁ e
////// - I// \\\\\\
sIsYL AL ARE
HNoONA LI
VNIYINIVH SR ssasew [ - _~ T
I (RN ~. e
- e HOS SISVE
e /] 21815348
. ails-1mm
\\\\ \\\\\ ‘
MITELO0TY OO 100D
1119

\ﬁr:uuoz..

1STL
WHIV.LHIYH

S/

e
TITY A1t 474

113 O ing

NOTLOV
HILIVIIINT

—

—_— T -

TIIR DUI0T 874

9/

B-1




.....




£9-ABELE patrer se
NY1T 147 ree pasl

Wiz 1A reyemro
e

SYTIIIETY 4sViang o

¥t rTrrans wm

B-3




T thq pervers

Y7 €13 ASY1ENS Q1

vz
MY TORE

T2 €TY ¥SUIAns wmi

B-4




3-3




de-mur-€1 pebuwrs e
ayrm L ree oy
wrts TAT pwy 3D

mne wal...-\_
e 9V F T WTYIANS At

B-6

LY OTXE /8







“3ennma

\ TR
SICeT

N >

XVLT IO
]
wONMA
e
SpeT™
Lat el of

B-8




A o [T gcTIMS A2

Lerpent

153

i I =
1

LY

B-9

17 C Y aeeans s




ity o

<1

L A §

/

€0f AS

AVE P13 ASYIANS X

- T T FILE o oA
£2-4YM-47 (PahUTRS Aye . . o
MYLS t8a peeTaey -
HYLS AT pmyeer HAIDTANRD
! (L3R T]
LIATERAE |
_ ~ . I —_ SR
/
A vivn v\_ e \
y TIOSHo S ™ e e
APV 1T -7
. \\
.- -
it -~
~ \\
\\
~7 €0t 1svL
LV
oA
YINIITHD
\ HoISIn
L) (AR B RA J \\
LAY T3 N MILOVHD
P nnrsan
- r’d
AL .
v N -
NAILMTVH
AN MAN [
LAt S g £INTYA
- . RN V113t
N aazwoTIY
o
.
“ GXD
/// TNy
“w Lz 01
~ I¥OTYAT
N ST RY STNIVA
’ ey b NOLINOASY
NTLINNODY ’
PENTEEERS e
RAEGT Talhel's ‘
LR "V e
TH3TINIONS .
qSVL e SINTY,
AINTONT wevt aroTIT™Ye
[T AUINTERRY J
NIVAPN I —
10 \x )
19T (291 Us ] T20H
_HoNd l.‘T [SARE L] 27VL TN i
fEATHY NIINIONN — AvIATY
arye s — \\\ e
I, r ::u,#“, y i n/“l“w
. o
A AINTONT
A2 e 1131
Tr9ANTHT S arvs ¢

SASYL
ISRTYNY ¢
N91St0

THe £ 1T RASIANs Wt

B-10




- 1060

w1 ipehunas mien
e PaktARy
Hy.ls A pegesty
ve f12 § 1Y NSYIANS OL
ATV
TIAVTIVAY
N N,
sINTVA
[FL P EL h~
sRaASSY
S ARARY
S
Ttaegens -
rog (-7
SVL ¥S1

A0S/ 20€/¥S

THOIIYAY
AIATIADY

LT
TI9VTIIVAY

SINTvA LHTANANT
qavine L1 L
<TISEY

R IIAY]

naans -
A L
NYHYLIN TV

- /

.
£ITIVA
NTXIRRY
£SISESY
/N(d .qaxn

MIAROSYIN
Ao
L2301

S AN

HALAYE e

$viyeend -
ARIVINTV

AYT At ASYIRAE Wy

£ANLIVE
EAASRT, L]
1TINYIINe

VLTI ASVYIONT

Wy

B-11




DATE 13-0UL-89

APJ 965 E13 RAM PASE 1
PPCCESSES EXCELERATTR 1.8

PROGRAMS

AVAILABIL
/ L

-=i3.2 ASSBSS
RELIABIL-
ITY

PROGPAM

E13.2A1 REVIEW
RELIABILTY
PROGRAM
TASK
SELECTION

ACRONYMS :

R&M =« RELIABILITY & MAINTAINABILITY

RAM « PELIABILITY, AVAILABILITY & MAINTAINABILIT

SRO = SYSTEM READINESS OBJECTIVES

WBS = WCRK BREAFKDOWN STRUCTURE
LOGISTICS RELATED ASSESSMENT OF RAM PROGRAMS MUST BE CONDUCTED TO ENSUPE
THAT THE NEW SYSTEM/RQUIPMENT IS BEING DESIGNED AND DEVELOPED TO RESULT
IN ECONOMICAL OPEPATION AND MAINTENANCE WITHIN THE SCOPE OF LOGISTIC
CONCEPTS AND PCLICIES. RELIABILITY (R) AND MAINTAINABILITY (M)
REQUIREMENTS AND PRCOGRAMS SUPPORT THE ACHIRVEMENT OF SYSTEM READINESS
OBJECTIVES (SRCs) WHICH ARE ESTABLISHEED BY THE COMBAT DEVELOPER 1IN
COCRDINATION WITH THE MATERIEL DEVELCPER. OPERATIONAL R&M PECQUIREMENTS
ARE DEVELOCPED, BASED ON SROs AND THE METHCODOLOGY USED TO DEVELOP THE
PEQUIREMENTS IS DOCUMENTED IN THE RAM PATIONALE REPCRT.

Y (A} IS A FUNCTION OF RgM AND THE SUPPORT CONCEPT AND IS NOT
DZ;..-..”‘CTL'I TESTED FCOR AND bEASURED./ AR TC2-2 MANDATES THE USE °F
CPERATICNAL PAM PEQUIPEMENTS IN REQUIPEMENTI DCCUMENTS THAT PELATE
T

DIPEZTLY TO CPEIRATING AND SUPPORT COSTS. RAM PAPAMETERS APPRCP
FTR CONTPACTING PUPPOSES AND STATED AS SPECIFIED VALUES ARE DEBRIVED
FROM OPERATIONAL PAM REQUIREMENTS STATEID IN REQUIREMENT DOCUMENTS BY
THE MATERIEL DEVELOPER’S RAM ENGINEERING ACTIVITY. THE SPECIFIED
VALUES ARE USED AS DESIGN REQUIREMENTS FOR SYSTEM LBVEL, CRITICAL LOWER
LEVEL WORK BREAKDOWN STRUCTURE (WBS) ELEMENTS, AND TO THE LOWEST WBS
LEVEZL NECESSARY TQ CONTROL RAM CHARACTERISTICS OF REPAIR PART
PROCUREMENTS AND RECONDITIONED MATERIEL REQUIREMENTS.

SINCE RELIABILITY (R) IS BNE PROBABILITY THAT AN ITEM CAN RBRFORM TTS
WINTENDED FUNCTIONS @WAILURE FREE - PERFORM WITHIN THEIR SPECIFIED
LIMITS) SOR A SPECIFIED TIME INTERVAL UNDER STATED CONDITIONS,
RELIABILITY IS DIREBCTLY RELATED TO THE DEMAND FCR MAINTENANCZ AND THE
DEMAND FOR LOGISTICS SUPPORT. ASSESSMENT OF THE R PROGPAM MUST
INTEPFACE WITH LOGISTIC SUPPORT PLANNING AND EXECUTION TC ENSURE
PPEVENTION, DETECTION, AND CORPECTIONS OF DESIGN DEFICIENCIES, WEAX
PARTS AND WCPFMANSHIP DEFECTS WHICH CPZATE DEMAND FOR MAINTENANCE
MANPOWER AND LOGISTIC SUPPORT.

SEPARATE RECUIREMENTS ARR ESTABLISHED FOR BACH SYSTEM RELIABILITY
PARAMEBTER AND IS TRANSLATED TINTO BASIC RELIABILITY REQUIREMENTS FCR
SUBSYSTEMS, ZQUIPMENTS, COMPONENTS, AND PARTS. ALL RELIABILITY DATA
USED FOR SUPPORT WNILL BE RBASED ON AND TRACBABLE TO TRE QUPUTS OF THE
RELIABILITY PROGRAM.

REVIEW OF THE SELECTED TASKS TOQ BE ACCOMPLISHED FOR THE R PROGRAM MUST
INCLUDE LOGISTICS REQUIREMENTS AND AN APPROPRIATE MIX OF TASKS FCR
SURVEILLANCE AND CONTRCL, FOR DESIGN AND EVALUATION, AND FCP
QUALIFICATION AND VERIFICATION. TASX SELECTION MUST BE TAILORED TO FIT
THE NEEDS OF THE PARTICULAR SYSTEM OR ZQUIPMENT PROGRAM TYPE, THE PHASE
OF THE ACQUISITION PROGRAM, AND THE FUNDING CONSTRAINTS. RATIONALE FOR
TASKS SELECTED SHOULD BE AVAILABLE FCR REVIEW AND JUSTIFICATION.
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APJ 966 E13 RAM PAGE 2
PROCESSES EXCELERATOR 1.8

Ie3zIlziiin

THE ASSESSMENT OF LOGISTICS RELATED RELIABILITY REQUIREMENTS IS
CONCERNED WITH QUANTITATIVE PARAMETERS WHICH ARE DEFINED IN UNITS OF
MEASUREMENT DIRECTLY RELATED TO OPERATIONAL READINESS, MAINTENANCE
DEMAND, AND THE DEMANDS ON THE SUPPLY SYSTEM FOR SPARE AND/OR REPAIR
PARTS .

NOTE THAT OPERATIONAL REQUIREMENTS FOR EACH PARAMETER INCLUDES THE
COMBINED EFFECTS OF ITEM DESIGN AND QUALITY OF MANUFACTURE WHICH IS THE
INHERENT OR BUILT-IN RELIABILITY PLUS ANY DEGRADATION FROM OPERATION,
MAINTENANCE AND REPAIR IN THE OPERATIONAL ENVIRONMENT. IT IS THEEREFORE
ESSENTIAL THAT THE USE REQUIREMENTS BE ANTICIPATED AND CONSIDERED IN
THE DESIGN CONCEPT, THE DEVELOPMENT PROGRAM, THE MANUFACTURING PROCESS,
AND THE RELIABILITY TEST PROGRAM.

QUANTITATIVE LOGISTICS RELATEBD RELIABILITY REQUIREMENTS ARE MEASURES OF
TOTAL USE DURATION (I.E., OPERATING HOURS, CYCLES, DISTANCE TRAVELED,
ROUNDS FIRED) DIVIDED BY THE TOTAL NUMBER OF EVENTS OR ACTIONS DURING A
STATED PERIOD AND UNDER STATED CONDITIONS. THERE2 APE RELIABILITY
PARAMETEIRS T0O QUANTIFY READINESS, MAINTENANCE ACTIONS AND THE COST OR
QUANTITY OF PARTS AND DEMAND FOR MAINTENANCE RESOURCES.

ACRONYMS :
MIBF = MEAN TIME BETWEEN FAILURE

THE MEASURE RELATED TO READINESS IS THE MEAN TIME BETWEEN DOWNING
EVENTS. IT IS EQUAL TO THE TOTAL USE DURATIONS DIVIDED BY THZ NUMBER OF
BEVENTS IN WHICH THE SYSTEM/EQUIPMENT BECOMES UNABLE TO INITIATE ITS
MISSION DURING A STATED PERIOD. MEAN TIME BETWEEN FAILURE (MIBF) IS A
BASIC MEASURE OF RELIABILITY FOR REPAIRABLE SYSTEMS ANPI IS THE MEAN USE
DURATION "URING WHICH ALL PARTS OF THE SYSTEM PERFORM WITHIN THEIR
SPECIFIED LIMITS, DURING A PARTICULAR MBASUREMENT INTERVAL, UNDER STATED
CONDITIONS.

MAINTENANCE DEMAND RELIABILITY PARAMETEBRS INCLUDE MEAN TIME BETWEEN
ESSENTIAL MAINTENANCE ACTIONS WHICH INDICATES THE FREQUENCY FOR
ESSENTIAL/NON-DEFERRABLE MAINTENANCE SUPPORT. IT DOES NOT INCLUDE CREW
MAINTENANCE SUPPORT. IT DOES NOT INCLUDE CREW MAINTENANCE COMPLETED
WITHIN A SPECIFIED NUMBER OF MINUTES AND MAINTENANCE DEFERRABLE TO THE
NEXT SCHEDULED MAINTENANCE. MEAN TIME BETWEEN MAINTENANCE ACTIONS AND
MEAN TI:E BETWEEN UNSCHERDULED MAINTENANCE ACTIONS ARE ALSO MAINTENANCE
DEMAND PARAMETERS. 1IT IS EVIDENT THAT FOR EACH FAILURE WHICH OCCURS
DURING THE OPERATIONAL LIFE OF AN ITEM, A MAINTENANCE ACTION IS
PEQUIRED TO RESTORE THE ITEM TO A SPECIFIED CONDITION.

THE PELIABILITY PARAMETER TO MEASURE THE DEMAND ON LOGISTICS IS MEAN
TIME BETWEEN DEMANDS WHICH RELATES TO DEMANDS ON THE SUPPLY SYSTEM AND
ALSO MEAN TIME BETWEEN REMOVALS RELATING TO THE NUMBER OF REMOVALS OF
SPECIFIED COMPONENTS OR ASSEMBLIES FOR A PARTICULAR MEASUREMENT
INTERVAL.
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CONSOLIDATED LOGISTICS PARAMETERS WITHIN THE RELIABILITY PROGRAM ARE
BASED ON INPUTS FROM PROCESSES TO ASSESS OPERATICNAL READINESS,
MAINTENANCE, AND LOGISTIC SUPPCRT.

ACRONYMS :
SOW = STATEMENT OF WORK

ASSESSMENT OF THE PLANS AND CONTROLS FOR A RELIABILITY PROGRAM ON A NEW
SYSTEM/EQUIPMENT MUST INCLUDE THE IDENTIFICATION OF MANAGEMENT AND

ENGINEERING TASKS THAT ARE SPECIFIED IN THE STATEMENT OF WORK (SOW) TO
BE ACCOMPLISHED BY THE CONTACTOR AND/OR GOVERNMENT ACTIVITIEZ AND THAT
WILL PROVIDE ESSENTIAL MANAGEMENT INFORMATION. THESE TASKS MUST BE

SBELECTED AND TAILOPED ACCORDING 10O THE TYPE OF ITEM (SYSTEM, SUBSYSTEM,
OR EQUIPMENT) AND FOR EACH APPLICABLE PHASE CF THEE ACQUISITION PROGRAM.

IDENTIFICATICON OF THE REQUIRED MANAGEMENT AND ENGINEERING TASKS FOR
SURVEILLANCE AND TONTROL OF THE PELIABILITY PROGRAM INCLUDES
CEVELOPMENT OF A REUIABILITY PROGRAM PLAN, REQUIREMENTS TO CONDUCT
PROGRAM REVIEW, AND TO ESTABLISH A CLOSED-LOOP TAILUPE OPERATING SYSTEM.

ACRONYMS :

LSAP = LOGISTIC SUPPORT ANALYSIS PLAN

REVIEW OF THE RELIABILITY PROGRAM PLAN IS TQ ASSURE THAT ALL MANAGEMENT
TASKS ARE IDENTIFIED AND WILL BE COORDINATED, AND THAT ACCOUNTING AND
ENGINEERING TASKS ARE ADEQUATELY DESCRIBED. SCHEDULES, MILESTONES, AND
RESPONSIBILITIES MUST ALSO BE REVIEWED TO ASSURE AN EFFICIENT
RELIABILITY PROGRAM WILL BE ESTABLISHED AND MAINTAINED TO SUPPORT
ECONCMICAL ACHIEVEMENT OF OVERALL PROGRAM OBJECTIVES.

OF PARTICULAR IMPCRTANCE, ENSURE THAT DESCRIPTICN AND PROCEDURES ARE
ESTABLISHED WHICH ASSURE THAT APPLICABLE RELIABILITY DATA DERIVED FRCM
AND TRACEABLE TO THE SPECIFIED RELIABILITY TASKS ARE INTEGRATED INTO
THE LOGISTIC SUPPCRT ANALYSIS PLAN (LSAP) AND REPORTED ON APPROPRIATE
LOGISTIC SUPPORT ANALYSIS DOCOUMENTATION.

THE RELIABILITY PROGRAM MUST INTERFACAE WITH LOGISTIC SUPPORT PLANNING
AND EXECUTION TO ENSURE THAT BACH COMPLEMENTS THE OTHER AND WILL
ENHANCE THE ACHIEVEMENT OF AN AFFORDABLE AND SUPPORTABLE
SYSTEM/EQUIPMENT.

ACRONYMS :
FMECA = FAILURE MODES EFFECTS AND CRITICALITY ANALYSIS

ATTENDANCE AND PARTICIPATION IN RELIABILITY PROGRAM REVIEWS AND IN
DESIGN REVIEWS WHICH INCLUDE RELIABILITY ITEMS IS REQUIRED TO EVALUATE
PROGRESS, CONSISTENCY, TECHNICAL ADEQUACY, AND ACCEPTABILITY OF DESIGN
RELIABILITY ANALISIS, FAILURE ANALYSIS, AND CORRECTIVE ACTIONS WITH
THEIR BFFECTS ON LOGISTIC SUFPORT RESOURCES. PROGRESS AND STAIUS OF
THE PARTS PROGRAM AND THR FAILURE MODBS EFFECTS AND CRITICALITY
ANALYSIS (FMECA) ARE OF PARTICULAR IMPORTANCE FOR THEIR IMPACT ON
LOGISTIC SUPPORT.
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ACRONYMS :
FRACAS = FAILURR REPORTING, ANALYSIS AND CORRECTIVE ACTIONS.
LSAR = LOGISTIC SUPPORT ANALYSIS REPORT

THE FAILURE REPORTING, ANALYSIS AND CORRECTIVE ACTION (FRACAS) IS
COVERED BY TASK 104 OF MIL-STD-785 TO ESTABLISH A CLOSED-LOOP FAILURE
REPORTING SYSTEM WITR PROCEDURES FOR ANALYSIS OF FAILURES TO DETERMINE
CAUSE, AND WITHR DOCUMENTATION FOR RECORDING CORRECTIVE ACTION TAKEN.
NOTE THAT DATA FROM THE FRACAS IS UTILIZED AS LSAR INPUTS AND SHOULD BE
EMPLOYED EARLY IN THEE SYSTEM/EQUIPMENT DEVELOPMENT FOR EFFECTIVE
RELIABILITY GROWTH.

OUTPUTS FROM THE RELIABILITY PROGRAM PLAN REVIEW, PROGRAM REVIEWS, AND
FRACAS ARE CONSOLIDATED AND PROVIDED AS INPUT TO THE PROCESS TO
IDENTIFY LOSISTIC SUPPORT RELIABILITY 2EQUIREMENTS.

THE ASSESSMENT OF RELIABILITY ALLOCATIONS, ANALYSIS AND PARTS
APPLICATION COVERS THE DESIGN AND EVALUATION TASKS OF A RELIABILITY
PROGRAM. NOTE THAT THE PROCESSES INVOLVED IN DESIGN ARE ITERATIVE AND
ALSO MUST VARY AS TO DEPTH OF DETAIL AS THE DESIGN PROGRESSES FROM
PROPOSED TO SYSTEM AND SUBSYSTEM DETAILS.

IDENTIFICATION OF REQUIRED MANAGEMENT, ENGINEERING AND ACCOUNTING TASKS
FOR THE DESIGN AND EVALUATION PORTION OF THE RELIABILITY PROGRAM
INCLUDES DEVELOPMENT OF RELIABILITY MODEBLS WITH PROCESSES TO DETERMINE
PREDICTED AND AFPPORTIONED RELIABILITY VALUES, AS WELL AS ANALYSES FOR
PARTS SELECTION AND EFFECTS ON LOGISTICS SUPPORT.

THE RELIABILITY MODEL IS MATHEMATICAL AND BASED ON SYSTEM/SUBSYSTEM/
EQUTPMENT FUNCTIONS FOR MAKING NUMP ICAL 3PPORTIONMENTS AND ZSTIMATES.
THE MODEL OUTPUTS APE EXPRESSED AS CONTRACTUAL RELIABILITY
PEQUIREMENTS. REFEF TO TASK 201 OF MIL-STD-785.

SYSTEM QUANTITATIVE REQUIREMENTS MUST 3E ALLOCATED CR APPORIIONED TO
LOWER LEVELS TO ESTABLISH BASELINE REQUIREMENTS FOR DESIGNERS. REFER
TO TASK 202 OF MIL-STD-78S5.

ACRONYMS :
LSAR = LOGISTIC SUPPORT ANALYSIS REPORT

ASSESSMENT OF PREDICTED BASIC RELIABILITY IS REQUIRED FOR A NEW SYSTEM/
SUBSYSTEM/EQUIPMENT TO MAKE A DETERMINATION OF WHETHER THESE
RELIABILITY REQUIREMENTS CAN BE ACHIEVED WITH A PROPOSED DESIGN.
PREDICTIONS WOULD BE UPDATED WITH ACTUAL EXPERIENCE AND TEST DATA WHEN
AVAILABLE, AND USED AS INPUT TO LSAR AND FOR MAINTENANCE AND LOGISTICS
SUPPORT PLANS. NOTE THAT WHEN PREDICTIONS FALL SHORT OF ALLCCATED
RELIABILITY REQUIREMENTS, ALTERNATIVES INCLUDING RRDESIGN MUST BE
CONSIDERED. REFER TO TASK 203 OF MIL-STD-785.
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ACRONYMS :

FMECA = FAILURE MODES, EFFECTS, AND CRITICALITY ANALYSIS
THE FAILURE MODES, EFFECTS, AND CRITICALITY ANALYSIS (FMBCA) IS
CONDUCTED TO IDENTIFY POTENTIAL DESIGN WEAKNESSES BY CONSIDERATION OF
HOW A COMPONENT OR BCUIPMENT CAN FAIL, THE CAUSE FOR EACH FAILURE MODE,
AND THE EFFECTS OF EiCH FAILURE, INCLUDING THE DEMAND FOR MAINTENANCE
AND LOGISTIC SUPPORT. REFER TO TASK 204 OF MIL-STD-78S5.

ASSESSMENT OF THE PARTS CONTROL AND APPLICATION PROGRAM FOR SELECTION
AND USE OF STANDARD PARTS MINIMIZES PARTS PROLIFERATION WITHIN THE ARMY
SUPPLY SYSTEM AND INCREASES THE PROBABILITY OF ACHIEVING AND
MAINTAINING INHERENT EQUIPMENT RELIABILITY. REFER TO TASK 207 OF
MIL-STD-785.

PEVIEW OF RELIABILITY CRITICAL ITEMS INCLUDE THOSE ITEMS WHCSE FAILURE
CAN SIGNIFICANTLY AFFECT SYSTEM AVAILABILITY AND TOTAIL MAINTINANCI AND
LCGISTIC SUPPORT COST. THESE ITEMS APE PRIME CANDIDATES FZR TURTHER
ANALYSIS, TESTING, AND OTHER TECHNIQUES TO REDUCE THE RELIABILITY RISK.
REFER TO TASK 208 OF MIL-STD-785.

ASSESSMENT OF THE LOGISTICS EFFECTS ON HARDWARE RELIABILITY INCLUDES
ANALYSIS AND TESTING FOR DETERIORATION FROM STORAGE, HANDLING,
PACKAGING, TRANSPORTATION, MAINTENANCE, AND REPEATED EXPOSURE TO
FUNCTIONAL TESTING. RESULTS INCLUDE IDENTIFICATION OF SPECIAL
PROCEDURES FOR MAINTENANCE OR RESTORATION. REFER TO TASK 20% OF
MIL~-STD~785.

RESULTS FROM THE PROCESSES E13.2A4B2 THROUGH BS ARE CCONSOLIDATED AND
PROVIDED AS REQUIREMENTS, CRITERIA, AND EFFECTS INPUT TO PROCESS
B13.2A6 FOR IDENTIFICATION OF LOGISTIC SUPPORT RELIABILITY
PEQUIREMENTS .

ASSESSMENT OF THE RELIABILITY PROGRAM TEZSTING AND ACCEPTANCE TASKS IS
REQUIRED TO DISCLOSE DEFICIENCIES IN ITEM DESIGN, MATERIEL AND
WORKMANSHIP; TO PROVIDE MEASURED RELIABILITY DATA; AND TO DETERMINE
COMPLIANCE WITH QUANTITATIVE RELIABILITY REQUIREMENTS.

ACRONYMS :
TEMP = TEST AND EVALUATION MASTER PLAN

IDENTIFICATION OF TESTING TASKS INCLUDE TWO RELIABILITY ENGINEERING
TESTS AND TWO RELIABILITY ACCOUNTING TASKS WITH THE REQUIRED
INTEGRATION INSOFAR AS PRACTICAL AND WITH PROPER BALANCE ON TIMING AND
EMPHASIS FOR AN EFFECTIVE AND EFFICIENT PROGRAM.

NOTE THAT TESTS MUST BE INCORPORATED INTO AN APPROVED INTEGRAIED TEST
AND EVALUATION MASTER PLAN (TEMP) AND IN ADDITION, A TEST PROCEDURES
DOCUMENT IS PREQUIRED FOR ZACH TYPE OF RELIABILITY TEST.




DATE: 18-JUL-9Y

b
53
)

Name

e mm e e SmmEmATn—-——-——-

E13.2ASR2

E13.2ASB3

E13.2A58B4

E13.2A38S

E13.2A586

B13.2A6

1

Lakbel
REVIEW
ENVIRON-
MENTAL
STRESS
SCREENING

ASSESS
PRE-~
QUALIFICAT
TESTS

REVIEW
QUALIFICAT
TESTS

REVIEW
PRODUCTION
ACCEPTANCE
TRSTS

CONSOLIDAT
DATA
PROCEDURES
ACTION ¢
RESULTS

IDENTIFY
LOGISTIC
SUPPORY
RELIABILI?
REQUIREMEN

APJ 966 E13 RAM PAGE [
PROCESSES EXCELEPAICR 1.8

ACRONYMS :
ESS = ENVIRONMMENTAL STRESS SCREENING

ENVIRONMENTAL STRESS SCREENING (ESS) TESTS ARE CONDUCTED ON THE END
ITEM AND ITEMS WHICH WILL BE SEPARATELY PROCUFED AS SPARE OR REPAIR
PARTS SO THAT EARLY FAILURES, DUE TO WEAX PARTS, WORKMANSHIP, DEFECTS,
AND OTHER NON-CONFORMANCE ANOMALIES CAN BE IDENTIFIED AND REMOVED FROM
THE EQUIPMENT. REFER TO TASK 301 OF MIL-STD-785.

ACRONYMS

TAAF = TEST-ANALYZE-AND-FIX

RDGT = RELIABILITY DEVELOPMENT/GROWTH TEST

FRACAS = FAILURE REPORTING, ANALYSIS, AND CORRECTIVE ANALYSIS

ASSESSMENT OF PRE-QUALIFICATIOR TESTING COVERE THE TEST-ANALYZE-AND-~FIX
(TAAT) AND THE RELIABILITY DEVELOPMENT/GROWTH TEST (RDGT) PROGRAM. 1T
IS THE BASIS FOR RESQLVING THE MAJORITY OF RELIABILITY PROBLEMS EARLY
IN THE DEVELOPMENT PHASE AND INCORPORATING CORRECTIVE ACTION TO
PRECLUDE RECURRENCE. THE FRACAS, AS COVERED BY PRCCESS E13.2A3B4, IS
UTILIZED WITH THE RDGT PROGRAM. REFRR TO TASK 302 OF MIL-STD-785.
PELIABILITY GROWTH IS A DIPECT RESULT OF RDGT AND THE PROGRAM MUST
CORRECT FAILURES THAT DRIVE MAINTENANCE AND LOGISTIC SUPPORT COST.

ACRONYMS :

RQT = RELIABILITY QUALIFICATION TEST

LSAR = LOGISTIC SUPPORT ANALYSIS REPORT
REVIEW OF RELIABILITY QUALIFICATION TEST (RQT) PROGRAM INCLUDING TEST
PLANS, PROCEDURES, AND RESULTS IS TO ASSURE THAT SPECIFIED RELIABILITY
REQUIREMENTS HAVE BEEN ACHRIEVED ON EQUIPMENTS WHICH ARE REPRESENTATIVE
QOF APPROVED PRODUCTION CONFIGURATION, TEST RESULTS MUST BE PROVIDED AS
INPUT TO THE LSAR. REFER TO TASK 303 MIL-STD-785.

ACPONYMS :
PRAT = PRODUCTION RELIABILITY ACCEPTANCE TEST

THE REVIEW OF THE PRODUCTION RELIABILITY ACCEPTANCE TEST (PRAT) PROGRAM
IS SIMILAR TO THE RQT COVERED IN PROCESS E13.2A5B4 EXCEPT THAT TESTING
I3 CONDUCTED ON PRODUCTION BQUIPMENT TO ENSURE THAT THE HARDWARE
RELIABILITY IS NOT DEGRADED AS A RESULT OF CHANGES IN TOOLING,
PROCESSES, WORK FLOW, ETC. REFER TO TASK 304 OF MIL-STD-7s5.

CONSOLIDATED AND SCREENED DATA FROM THE TESTING TASKS IS PROVIDED AS
INPUT TO PROCESS E13.2A6 WHICH IDENTIFIES LOGISTIC SUPPORT RELIABILITY
REQUIREMENTS.

IDENTIFICATION OF LOGISTIC SUPPORT RELATED RELIABILITY REQUIREMENTS IS
BASED ON INPUTS FROM LOGISTIC REQUIREMENTS, PLANS, REVIEWS, AND
CONTROLS \S WELL AS DESIGN AND TESTING TASKS TO DETERMINE QUALITATIVE
AND QUANTITATIVE RELIABILITY FACTORS.
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El13.3 ASSESS ACRONYMS :
MAINTAINAB MITR = MEAN TIME TO REPAIR
PROGRAM MR = MAINTENANCE RATIO

GRINTAINABILITY IS A MEASURE OF THE ABILITY -OF AN TYRM @0 BE-REZTAINED
8 OR RESTORED .Z0.A SPECIFIED CONDYTION -WHEN MATNTENAMCE ACTIONS -ARE
BERFORMED BY PRRSONNEL HAVING SPECIFIED SKILL LEVELS AND USING
PRESCRIBED PROCEDURES AND RESOURCES. MEAN TIMPE TO REPAIR (MTTR) MAY BE
USED TO QUANTIFY MAINTAINABILITY AND APPLIES TO THE SYSTEM LEVEL
CONFIGURATION AND USED AS AN "ON-SYSTEM" INDEX AND NOT FOR REPAIR OF
COMPONENTS .

IN ADDITION, MAINTENANCE RATIO (MR) IS USED AS A MEASURE OF TOTAL
MAINTENANCE MANPOWER BURDEN. ASSESSMENT OF THE MAINTAINABILITY PROGRAM
HAS A DIRECT EFFECT ON LOGISTIC SU®PORT ELEMENTS, INCLUDING PERSONNEL
AND TRAINING, RUMAN FACTORS ENGINEERING FOR DESIGN DESIGN AND
INSTALLATION, SUPPORT EQUIPMENT, AND TECHNICAL PUBLICATIONS.

A SUCZESSFUL MAINTAINABILITY PROGRAM WILL RESULT IN A DESIGN WHICH
REDUCES TIIME TO MAINTAIN AND REPAIR, PEDUCES THE NUMRBRER AND COMPLEXITY
CF TASKS FOR EACH MAINTENANCE ACTION, AND REDUCES THE NEED FCR SPECIAL
SKILLS, TOQLS, AND TEST EQUIPMENT.

E13.3A1 REVIEW A REVIEW OF THE SELECTED TASKS TO BE ACCOMPLISHED FOR THE
MAINTAINAB MAINTAINABILITY PROGRAM INCLUDES GENERAL PROGRAM REQUIREMENTS,
PROGRAM INCLUDING INTERFACING AND COORDINATION, AND AN APPROPRIATE MIX OF TASKS
TASK FOR SURVEILLANCE AND CONTROL, FOR DESIGN AND ANALYSIS, AND FOR TEST AND

SELECTION EVALUATION. TASK SELECTION MUST BE TAILORED TO FIYT THE NEEDS OF THE
PARTICULAR SYSTEM OR EQUIPMENT PROGRAM, THE PHASR OF THAT ACQUISITION,
AND ANY FUNDING CONSTRAINTS. RATIONALE FOR TASKS SELECTED AND TAILORED
SHOULD BE AVAILABLE FOR REVIEW AND JUSTIFICATION.

E13.3A2 ASSESS ACRONYMS :
PROGRAM LSA = LOGISTIC SUPPORT ANALYSIS
REQUIREMEN

THE ASSESSMENT OF THE MAINTAINABILITY PRCGRAM REQUIREMENTS MUST INCLUDE
ADEQUATE INTEGRATION WITH THE DESIGN PROCESS, THE RELIABILITY PROGRAM,
AND WITH THE LOGISTICS SUPPORT ANALYSIS (LSA) PROCESS. TO AVOID
DUPLICATION OF EFFORT, PERFORMANCE OF TASKS, AND ANALYSES WHICH ARE
SIMILAR AND RELATED IN PURPOSE AND OBJRCTIVES FROM THE RELIABILITY
PROGRAM SHOULD BE COORDINATED AND COMBINED, WHERE POSSIBLE.

E13.3A281 IDENTIFY IDENTIFICATION OF THE MAINTAINABILITY PROGRAM REQUIREMENTS MUST INCLUDE

PROGRAM PLANS FOR AND CONDUCT OF THE PROGRAM PROCEDURES, THE TASKS AND ANALYSIS

REQUIREMTS SELECTED, THE QUANTITATIVE REQUIREMENTS ESSENTIAL TO SUPPORT AT THE
DIFFERENT LEVELS CF MAINTENANCE ACTIVITY.
NOTE THAT QUANTITATIVE MEASURES SHOULD BE CONSISTENT WITH SYSTEM
READINESS PARAMETERS, MISSION REQUIFEMENTS, SUPPORY COST OBJECTIVES,
AND MAINTENANCE MANPOWER CONSTRAINTS. 1IN ADDITION, THE MEASURES SHOULD
BE RELATED TO OPERATIONAL VALUES AND BE TRACEABLE THROUGH ALL PHASES OF
THE SYSTEM LIFE CYCLE AND BETNEEN PROGRAM OBJECTIVES AND CONTRACT
REQUIREMENTS .
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213 .3AL22 ASSESS A3SESSMENT OF THE MAINTAINABILITY PROGRAM PROCEDURES IS TO ASSURE THAT

PROGRAM MAINTAINABILITY ENGINEERING IS AN INTEGRAL PART OF THE DESIGN PROCESS

PROCEDURES AND THE MEANS ARE IDENTIFIED FOR CONTRIBUTING FAULT DETECTION AND
DIAGNOSTICS SUBSYSTEMS AT ALL APPLICABLE LEVELS OF MAINTENANCE.
PROCEDURES WILL ALSO IDENTIFY INTERFACE WITH THE LOGISTIC SUPPORT
ANALYSIS PROCESS AND OTHER RELATED DISCIPLINES.

E13.3A2B3 ASSESS ASSESSMENT OF THE MAINTAINABILITY PROGRAM INTERFACES AND COORDINATION
INTERFACES IS TO ASSURE THAT ALL MAINTAINABILITY DATA AND INFORMATION USED FOR ALL
AND LOGISTICS SUPPORT WILL BE BASED UPON, AND TRACEABLE TO OUTPUTS OF THE

COORDINATE MAINTAINABILITY PROGRAM. PERFORMANCE OF RELATED TASKS AND ANALYSIS
WITHIN THE RELIABILITY PROGRAM SHOULD BE ASSESSED FOR COORDINATION, AND
POSSIBLE COMBINATION TO AVOID DUPLICATION OF EFFORT.

E13.3A284 ASSESS ASSESSMENT OF MAINTAINABILITY REQUIREMENTS IS TO ASSURE INCLUSICN IN

QUANTATITI APPROPRIATE SECTIONS OF THE S$YSTEM AND END ITEM SPECIFICATIONS WHEN

REQUIPEMNT ESSENTIAL TO SUPPORT AT ALL LEVELS OF MAINTENANCE. REQUIREMENTS MAY BE
STRUCTURED AS FUNCTIONS OF TIME, MANHOURS, OR IN TERMS OF THE
ATTRIBUTES OF FAULT DETECTION AND ISOLATION SUBSYSTEMS. EXAMPLES
INCLUDE MEAN TIME TO REPAIR (MTTR}, MAINTENANCE RATIO (MR}, DIRECT
MANHOURS PER MAINTENANCE ACTION (DMH/MA), PROBABILITY OF FAULT
DETECTION, AND PROPORTION OF ISOLATABLE FAULTS. REBQUIREMENTS WILL BE
CAPABLE OF CERTIFICATION THROUGH MAINTAINABILITY DEMONSTRATION.

E13.3A2BR5 CONSOLIDAT THE CONSOLIDATION OF COORDINATED TASK REQUIREMENTS ARE OBTAINED FROM
PURPOSE, THE PRRVIOUS THREE PROCESSES FOR ASSESSMENT OF THE MAINTAINABILITY
PLAN, QUANT PROGRAM PROCEDURES INTERFACES AND QUANTITATIVE REQUIREMENTS. DATA IS
REQMTS PROVIDED AS INPUT TO IDENTIFICATION OF MAINTAINABILITY REQUIREMENTS
COVERED BY PROCESS E13.3A6.

E13.3A3 ASSESS THE ASSESSMENT OF THE MAINTAINABILITY PROGRAM PLANS AND CONTROLS COVERS
PLANS THE SURVEILLANCE AND CONTROL TASKS IN MIL-STD-470.
AND
CONTROLS
El13.3A3B1 IDENTIFY IDENTIFICATION OF MANAGEMENT AND ENGINEERING TYPE TASKS FOR THE
MANAGEMENT SURVEILLANCE AND CONTROL OF THE MAINTAINABILITY PROGRAM ARE IN
& ACCORDANCE WITH TASKS 101, 103, & 104 OF MIL~STD-470.
ENGINEERIN
TASKS
E13.3A3B2 REVIEW REVIEN OF THE MAINTAINABILITY PROGRAM PLAN IS TO ENSURE THAT ALL

MAINTAINAB MAINTAINABILITY TASKS HAVE BEEN IDENTIFIED AND TIED TOGETHER TO

PROGRAM ACCOMPLISH PROGRAM REQUIREMENTS. PROCEDURES MUST BE INCLUDED TO ASSURE

PLAN DATA INTEGRATION INTO THE LOGISTIC SUPPORT ANALYSIS RECORD (LSAR). IF A
PROGRAM PLAN IS REQUESTED IN A REQUEST FOR PROPOSAL (RFQ), IT SHOULD
DESCRIBE HOW THE CONTRACTOR INTENDS TO SATISFY MAINTAINABILITY
REQUIREMENTS. THE PLAN WOULD BE A FACTOR IN SOURCE SELECTION.
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ATTENDANCE AT MAINTAINABILITY PROGRAM REVIEWS ADDRESSES PROGRESS ON ALL
MAINTAINABILITY-RELATED TASKS, INCLUDING LOGISTIC AND SUPPORT ANALYSIS
ASSESSMENTS AS THEY RELATE T0O THE MAINTAINABILITY EFFORT. THESE REVIENWS
SHOULD BE AN INTEGRAL PART OF THE SYSTEM ENGINEERING REVIEW AND
EVALUATION PROGRAM.

TYPICALLY, REVIEWS ARE HELD TO EVALUATE THE PROGRESS CONSISTENCY AND
TECHNICAL ADEQUACY OF A SELECTED DESIGN AND TEST APPROACH (PRELIMINARY
DESIGN REVIEWS), AND TO DETERMINE THE ACCEPTABILITY OF THE DETAIL
DESIGN APROACH (CRITICAL DESIGN REVIEW) .

REVIEW OF THE MAINTAINABILITY DATA COLLECTION AND ANALYSIS SYSTEM IS
REQUIRED TO ENSURE THAT MAINTAINABILITY DESIGN PROBLEMS AND ERRCRS APRE
IDENTIFIED, AND THAT CORREBCTIVE ACTIONS ARE INITIATED. NOTE THAT THE
OBJECTIVE OF THE DATA IS TO PROVIDE INFORMATION FROM WHICH TO ESTABLISH
ASSESSMENT OF A SYSTEM' S/EQUIPMENT’S MAINTAINABILITY PRERFOPMANCE. THE
DATA COLLECTION SYSTEM SHOULD BE COMPATIBLE WITH OTHER PRCGRAM AREA
DATA SYSTEMS, INCLUDING RELIA3ILITY, SAFETY, AND HUMAN FACTCRS
ENGINEERING.

CONSOLIDATION OF THE MAINTAINABILITY PROGRAM DATA INCLUDES THE PROGRAM'S
REQUIREMENTS STATUS, AND ASSESSMENTS WHICH ARE PROVIDED AS PLANS,
REVIEWS, AND REPORIS FOR IDENTIFICATION OF THE SYSTEM/EQUIPMENT
MAINTAINABILITY REQUIREMENTS.

ASSESSMENT OF MAINTAINABILITY ALLOCATIONS, ANALYSIS, AND CRITERIA
COVERS THE DESIGN AND EVALUATION TASKS OF A MAINTAINABILITY PROGRAM,
WITH RESULTS OR OUTPUTS OF MAINTAINABILITY DESIGN CHARACTERISTICS AND
PARAMETERS .

IDENTIFICATION OF ZNGINEERING AND ACCOUNTING TASKS FOR THE
MAINTAINABILITY PRCGRAM DESIGN AND ANALYSIS REFERS TO MIL-STD-470 TASKS
201 THROUGH 207, AND APE COVEPED BY PROCESSES E13.3A4B2 THROUGH
E13.3A4B8

THE MAINTAINABILITY MATHEMATICAL MODEL, IF DRVELOPED, SHOULD BE
REVIEWED TO EVALUATE NUMERICAL APPORTIONMENTS FOR ITEM MAINTAINABILITY,
THE LEVEL(S) OF MAINTENANCE TO WHICH THE MODEL PERTAINS, AND TO ENSURE
THAT THE MODEL IS COMPATIBLE WITH MAINTENANCE PLANNING, SUPPLY
CONSIDERATIONS, AND PERSONNEL CONSTRAINTS.

AS SOON AS QUANTITATIVE SYSTEM REQUIREMENTS HAVE BEEN DETERMINED, THEY
SHOULD BE ALLOCATED OR APPORTIONED TO LOWER LEVELS AS NECESSARY TO
ESTABLISH DESIGN FEQUIREMENTS. ALL ALLOCATED MAINTAINABILITY VALUES
SHOULD BE CONSISTENT WITHE THZ MAINTAINABILITY MODEL REVIEWED I PROCISS
B13.3a4B2.

B-20
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ASSESSMENT OF MAINTAINABILITY PREDICTIONS FOR ITEMS OF THE SYSTEM AND
FOR VARIOUS MAINTENANCE LEVELS IS TO ESTIMATE THE MAINTAINABILITY OF
THE SYSTEM/EQUIPMENT AND TO ASSESS ACHIEVEMENT WITR A PROPOSED DESIGN
WITHIN THE PRESCRIBED SUPPORT AND PERSONNEL/SKILI, REQUIREMENTS.

NOTE THAT PREDICTIONS ARE UPDATED WITH ACTUAL EXPERIENCE AND TEST DATA.

EVALUATION OF THE MAINTAINABILITY INFORMATION OBTAINED FROM PERFORMANCE
OF FAILURE MODES AND EFTECTS ANALYSIS ESTABLISHES CHARACTERISTICS
RELATIVE TO FAULT DETECTION AND ISOLATION. DEVELOPMENT OF THE
MAINTAINABILITY INFORMATION IS IN ACCCRDANCZ WITH TASK 103 OF
MIL-STD-1629, "FAILURE MODES, EFFBCTS, AND CRITICALITY ANALYSIS".

ASSESSMENT OF THE MAINTAINABILITY ANALYISIS IS TO ENSURE THAT DATA AND
REPORTS ARE TRANSLATED INTO A DBTAILEZD DESIGN APPROACH. T IS A KEY
TASK FOR DEVELOPMENT OF A MAINTENANCE CAPABILITY REQUIRED BY THE
CPERATIONAL NEEDS OF THE SYSTEM THROUGH DESIGN ACTIONS. THE
MAINTAINABILITY ANALYSIS SHOULD CONTRIBUTE TO DETERMINATION OF THE
PEPAIR POLICY FOR THE SYSTEM, EACH SUBSYSTEM, AND THEN ZACH ASSEMBLY OR
COMPONENT. THIS IS ZSSENTIAL AS AN INPUT TO LSA.

REVIEW OF MAINTAINABILITY DESIGN CRITERIA IDENTIFIES TECHNICAL POLICIES
AND PROCEDURES THAT TRANSLATE QUANTITATIVE AND QUALITATIVE
MAINTAINABILITY REQUIREMENTS AND ANTICIPATED OPERATIONAL CONSTRAINTS
INTO DETAILED HARDWARE DESIGNS.

REVIENS OF INPUTS TO A DETAILED SYSTEM OR EQUIPMENT MAINTENANCR PLAN AND
LSA ARE BASED ON RESULTS OF THE MAINTAINABILITY PROGRAM TASKS,
PARTICULARLY, THE OUTPUTS OR RESULTS OF THE MAINTAINABILITY ANALYSIS
WHICH IMPACTS THE MAINTENANCE PLAN AND/OR THE LSA.

DATAR FROM THE MAINTAINABILITY PROGRAM DESIGN AND ANALYSIS TASKS INCLUDE
QUANTITATIVE MAINTAINABILITY VALUES, AS WELL AS DESIGN APPROACH,
CHARACTERISTICS, AND CRITERIA WHICH ARE USED AS INPUT TO SUBTASK
213.3A6, "IDENTIFICATION OF MAITNAINABILITY RECUIREMENTS".

ASSESSMENT OF THE MAINTAINABILITY PROGRAM TESTING AND ACCEPTANCE TASK
IS REQUIRED TO DISCLOSE DEFICIENCIES IN ITEM DESIGN, TO PRCVIDE
MEASURED MAINTAINABILITY DATA, AND TO DETERMINE COMPLIANCE WITH
QUANTITATIVE MAINTAINABILITY REQUIREMENTS. ASSESSMENT OF THE
MAINTAINABILITY DRMONSTRATION TESTS SHOULD INCLUDE A REVIEW AND
CONCURRENCE OF A TBST PLAN, DETAILED TEST PROCEDURES, AND TEST RESULTS
PREPARED AS A MAINTENANCE DEMONSTRATION REPORT. NOTE THAT DATA
COLLECTED SHOULD BE INTEGRATED INTO THE DATA COLLECTION, ANALYSIS, AND
CORRECTIVE ACTION SYSTEM, TASK 104 OF MIL-STD-470, AS WELL AS
COORDINATED FOR LSA DOCUMENTATION.

IDENTIFICATION OF MAINTAINABILITY REQUIREMENTS IS BASED ON INPUTS FROM
PROGRAM REQUIREMENTS, PLANS AND REVIEWS, AS WELL AS DESIGN AND TESTING
TASKS TO OBTAIN QUALITATIVE AND QUANTITATIVE MAINTAINABILITY FACTORS.
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ASSESSMENT OF AVAILABILITY WS MASED -OF QUANTITATIVE NSRS -OF

MVAILABLTY RELIABILITY AND MAINTATMABILITY, -SNICH SEMAMSLATED SIUND 4% MBMKX OF

REVIEW

SIFFECTIVENRSS. THE AVAILABILITY ANALYSIS CAN ALSO BE USED AS A
PLATFORM FOR TRADING BETWEEN, AND ESTABLISHING REQUIREMENTS FOR,
RELIABILITY AND MAINTAINABILITY. NOTE TEAT (NIARLASTLYTYNG.A SYSUBN/

SEQUIPMENT »RARAMETER WHICH IS IOT -DIRRCTLY TBESTED FOR AND MEASURED, “GUZ.
X6 A FUNCTION OF RELIABILITY AND MAIWTAINABILITY -QUANTIZTATIVE SACTORS.

AVAILABILITY MPASURES TO BE REVIEWED ARE NORMALLY STATED IN

AVAILABILI REQUIREMENTS DOCUMENTS AND ARE REQUIRED TO BE EXPRESSED AS OPERATIONAL

MEASURES

ASSESS
INHERENT
VALUES

ASSESS
ACHIEVED
VALUES

ASSESS

VALUES, NOT INHERENT VALUES. 1IN ADDITION, ACHIEVED AVAILABILITY IS

ANCTHER MEASURE WHICH IS NOT USED IN ARMY REQUIREMENT DOCUMENTS, BUT IS
PRESENTED FOR EXPLANATION.

Tl

H

NEEPENT AVAILABILITY IS THE PORTICN OF TIME THAT A SYSTEM IS
OPZPATING, CONSIDERING CPERATING TIME AND UNSCHEDULED (CORRECTIVE)
MAINTENANCE DOWNTIME. THIS IS ESSENTIALLY HARDWARE RELIABILITY WHICH
ENCOMPASSES THE EFFICTIS OF HARDWARE DESIGN AND SunEwo.nED MAINTENANCE
DCWNTIME IS NCT CONSIDERED. THIS IS AS CLOSE AS POSSISLE TC A MEASURE
OF THE EQUIPMENT CHARACTERISTICS ALONE.

ACHRIEVED AVAILABILITY IS THE PORTION OF TIME A SYSTEM IS OPERATING,
CONSIDERING OPERATING TIME AND TOTAL MAINTENANCE DOWNTIME (SCHEDULED

PREVENTIVE MAINTENANCE AND UNSCHEDULED CORRECTIVE MAINTENANCE) .

ASSESSMENT OF OPERATIONAL AVAILABILITY MUST INCLUDE THE PROPORTION OF

OPERATIONA TIMR A SYSTEM IS EITHER OPERATING CR IS CAPABLE OF OPERATING, WHEN USED

VALUES

REVIEW

REPORT

IN A SPECIFIC MANNER IN A TYPICAL MAINTENANCE AND SUPPLY ENVIRONMENT.
ALL CALENDAR TIME IS CONSIDERED, INCLUDING STANDBY TIME (NOT OPERATING,
BUT ASSUMED OPERABLE), AS WELL AS TOTAL ADMINISTRATIVE AND LOGISTICS
DCWNTIME SPENT WAITING FOR PARTS, MAINTENANCE FCRULNNEL, OR
TRANSPORTATION.

THE JPERATIONAL VALUBS INCLUDE THE COMBINED EFFECTS OF ITEM DESIGN,
QUALITY, INSTALLATION, ZNVIRONMENT, OPERATICN, MAINTENANCE AND REPAIR.
IT ZNCOMPASSES HARDWARZ, EMBEDDED SOFTWARE, CREW, MAINTENANCE
PERSONNEL, EQUIPMENT PUBLICATIONS, TOQLS, TEST MBASUREMENT AND
DIAGNOSTIC EQUIPMENT, AND SUPPORT EQUIPMENT, AS WELL AS THE NATURAL,
OPERATING, AND SUPPORT ENVIRONMENTS.

RESULTS OF THE RELIABILITY AND MAINTAINABILITY PROGRAMS AND

THE DETERMINED AVAILABILITY FACTORS MUST BE REVIEWED THROUGHOUT THE
MATERIEL ACQUISITION PROCESS TO ESTABLISH INITIAL (AND THEN FIRM)
REQUIREMENTS. IN ADDITION, ADEQUACY TO MBET REQUIREMENTS MUST 3E
CONFIRMED.

T e et

Dot o

Byl
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ACHVD/AVAIL

ACNTG/TASK

ALLOCAT/QUANT/VALUES

APPORT/VALUES

AVAIL/FACT

COORDNT/TSK/RQMTS

CRIT/ITEMS

DATA/REPTS /ASSMT

DESGN/APPRO

DSGN/ANAL/TSK

OSGN/CHAR/PARA

DSGN/CRITRIA

ACBIEVED
AVAILABILITY

ACCOUNTING
TASK

ALLOCATED
QUANTITATIVE
VALUES

AZPORTIONED
VALUES

AVAILABILITY
FACTORS

COORDINAYED
TASK
REQUIREMENTS

DATA
REPORTS
ASSESSMENTS

DESIGN
APPROACH

DESIGN
& ANALYSIS
TASKS

DESIGN
CRARACTRRIST
&

PARAMETERS

DESIGN
CRITERIA

ACHIZVED AVAILABILITY IS THE PORTION OF TIME A SYSTEM IS OPERATING,
CONSIDERING OPERATING TIME AND MAINTENANCE (SCHEDULED AND UNSCHEDULED
DOWNTIME .

ACCOUNTING TASK FOR RELIABILITY AND MAINTAINABILITY PROGRAMS FOCUS ON
THE PROVISION OF INFORMATION ESSENTIAL TO ACQUISITION, OPERATION, AND
SUPPORT MANAGEMENT, INCLUDING PROPERLY DEFINED INPUTS FOR ESTIMATES ©
OPERATIONAL EFFECTIVENESS AND OWNERSHIP COST.

ALLOCATED QUANTITATIVE VALUES FOR RELIABILITY AND MAINTAINABILITY ARE
APPORTIONED FROM SYSTEM REQUIREMENTS TO LOWEBR LEVELS OF HARDWARE DESI
AND IS USED TO ESTABLISH BASELINE REQUIREMENTS FOR DESIGNERS BASED ON
RESULTS FROM MATHEMATICAL MODELING.

APPORTIONED VALUES OF RELIABILITY AND MAINTAINABILITY ARE RESULTS COF
ALLOCATING QUANTITATIVE SYSTEM REQUIREMENTS TO LOWER LEVELS. IT IS
SYSTEM /SUBSYSTEM/EQUIPMENT NUMERICAL REQUIREMENTS BROKEN DOWN TO IHE
SUBSYSTEM/ZQUIPMENT /UNIT/SUBUNIT LEVELS.

AVAILABILITY FACTORS ARE NUMERICAL VALUES OF AVAILABILITY PARAMETERS
AND/OR REQUIREMENTS. THE PARAMETER DIRECTLY RELATED TO ORERATIONAL
EFFECTIVENESS IS THE® OPERATIONAL AVAILABILITY.

COORDINATED TASK RRQUIREMENTIS ARE THE RESULTS OF MAINTAINABILITY
PROGRAM REQUIREMENTS DETERMINATION INCLUDING PROGRAM PROCEDURES,
INTERFACING AND COORDINATION, AND QUANTITATIVE PARAMETERS.

CRITICAL ITEM REQUIREMENTS ARE IDENTIFTED BY THE FMEA AND PROVIDED TO
ASSESS RELIABILITY OF THESE SELECTEC ITEMS. REQUIRING "SPECIAL
ATTENTION" BASED ON IDENTIFIED CRITERIA.

ASSESMBNT OF DATA REPORTS IS THE CUTPUT FROM REVIEW OF THE DATA
COLLECTION, ANALYSIS, AND CORRECTIVE ACTION SYSTEM FOR THE
MAINTAINABILITY PROGRAM. 70 IDENTIFY DBSIGN PROBLEMS AND FOR INITIATI
CORRECTIVE ACTIONS.

DESIGN AND ANALYSIS TASKS WITHIN THE MAINTAINABILITY PROGRAM INCLUTE
ENGINEERING AND ACCOUNTING TASKS TO OBTAIN MAINTAINABILITY DESIGN
CHARACTERISTICS AND PARAMETERS.

DESIGN CHARACTERISTICS AND PARAMETERS ARE THE CUTPUTS FROM DESISN AN
ANALYSIS TASKS WITHIN THE MAINTAINABILITY PROGRAM. IT IS THE
CONSOLIDATION OF DATA THAT IS PROVIDED TO THE PROCESS TO IDENTIFY
MAINTAINABILITY REQUIREMENTS EOR THE SYSTEM/EQUIPMENT.

DRSIGN CRITERIA IS THR OUTPUT FROM THE PROCESS OF REVIEWING
MAINTAINABILITY DRSIGN CRITERIA WITHIN THE MAINTAINABILITY PROGRAM.
QUALITATIVE DESIGN CRITERIA RELATE TC THE ACHIEVEMENT OF VARIOUS
MAINTAINABILITY SOALS AND TARGETS
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DSGN/BVAL/ISK

DSN/CRAR

ENGR/TASK

FAIL/DAIA

GENRL,/REQMTS

INHERNT/AVAIL

INIT ACTION

LGSTS/REL/ PARA

LOGST/RAM/ROMTS

LOGSTS/BFFTRCT

LOGSTS/REQMIS

BEVALUATION
TASK

DESIGN
CHARACTERIST

ENGINEERING
TASK

FAILURE
DATA

TAILURE
REPORT

GENERAL
REQUIREMENTS

INHERENT
AVAILABILITY

INITIATING

LOGISTICS
RELATED

RAM
PEQUIREMEXTS

LOGISTIC

EFFECT

LOGISTICS
REQUIREMENTS
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DESIGN AND EVALUATION TASKS WITHIN THE RELIABILITY PROGRAM INCLUCE
ENGINEERING, ACCOUNTING, AND MANAGEMENT TASKS TO OBTAIN RELIABILITY
REQUIREMENT., CRITERIA, AND ERFFECTS.

ENGINEERING TASKS WITHIN THE RELIABILITY AND MAINTAINABILITY PROGRAMS
FOCUSES ON DESIGN, MANUFACTURE, TEST, AND MANAGEMENT PRACTICES T2
RESULT IN DELIVERY OF RELIABLE AND MAINTAINABLE ITEMS TO THE
OPERATIONAL FORCES.

FAILURE DATA WITHIN THE RELIABILITY PROGRAM IS THE OUTPUT FROM
EVALUATION OF THE FMEA DURING THE DESIGN OF A SYSTEM/EQUIPMENT. IT IS
ALSO THE OUTPUT FRCM THEZ PPOCESS TO ASSESS PREQUALIFICATION TESTS.

THE FAILURE REPORT WITHIN THE RELIABILITY PROGRAM IS THE OUTPUT FROM
THE REVIEW OF THE FAILURE REPORTING, ANALYSIS, AND CORRECTIVE ACTICON
SYSTEM.

GENERAL REQUIREMENTS ARE A PORTION OF THE RELIABILITY AND
MAINTAINABILITY PROGRAMS WEICE AREZ PROVIDED AS INPUT TO THR PROCESS T
IDENTIFY LOGISTICS RELATED RELIABILITY AND MAINTAINABILITY PROGRAM
REQUIREMENTS .

INHERENT AVAILABILITY (AI) IS THE MEASURE OF AN ITEMS AVAILABILITY TH
INCLUDES ONLY THE EFFECTS OF ITS DESIGN AND APPLICATION, AND ASSUMES
IDEAL OPERATING AND SUPPORT ENVIRONMENT. IT IS THE PORTION OF TIME A
SYSTEM IS OPERATING, CONSIDERING ONLY THE OPERATING TIME AND
UNSCHEDULED CORRECTIVE MAINTENANCE DOWNTIME.

THE INITIATING ACTION FOR A LCGISTIC RELATED ASSESSMENT OF THE RAM
PRCGRAM IS PROVIDED 3Y THE PROGRAM MANAGER CR ILS5 MANAGEMENT TEAM.

THE LCGISTICS RELIABILITY PARAMETERS WITHIN THE RELIABILITY PROGRAM A
THE RESULTS OF ASSESSMENT OF OPERATIONAL READINESS, MAINTENANCE DEMAN
AND LOGISTIC SUPPCRT DEMAND PARAMETERS.

LOGISTICS RELATED RAM REQUIREMENTS ARE THE RESULTS OF THE REVIEW OF T
RAM REPORT FOR A NEW SYSTEM/EQUIPMENT AND IS RETAINED IN THE HISTORIC
FILE AS AN AUDIT TRAIL.

THE LOGISTIC EFFECTS ARE RESULTS OF ASSESSMENT OF EFFECTS ON HARDWARE
BRELIABILITY OF FUNCTIONAL TESTING, STORAGE, HANDLING. PACKAGING.
TRANSPORTATION, AND MAINTENANCE.

LOGISTIC RBQUIREMENTS ARE THE OUTPUTS FROM THE CONSOLIDATION OF
LOGISTIC PARAMETERS WITHIN THE RELIABILITY PROGRAM. THE REQUIREMENTS
ARE PROVIDED AS INPUT TO THE PROCESS OF IDENTIFYING LOGISTIC SUPPORT
PELIABILITY REQUIREMENTS FOR A NEW SYSTEM,/BQUIPMENT

B-24
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LOR/RBSLTS L2VEL RESULTS FROM A LEVEL OF REPAIR ANALYSIS (LORA) IS OBTAINED FRCM LSA
oF TASK 303, AND IS USED AS INPUT TO ASSESSMENT OF THE MAINTAINABILITY
REPAIR ANALYSIS CONDUCTED AS PARY OF THE MAINTAINABILITY PROGRAM FCR A
RESULTS SYSTEM/BQUIPMENT.

LSA/INPUTS LSA INPUTS TO THE LSA PROGRAM IS THE RESULT OF REVIEWS OF AN ACCOUNTING
INPUTS TASK WITHIN THE MAINTAINABILITY PROGRAM WHERE INPUTS ARE IDENTIFIED

MAINT/QUAL/FACTS MAINTAINABLT MAINTAINABILITY QUALITATIVE FACTORS ARE OUTPUTS FROM THE ASSESSMENT O
JUALITATIVE THE MAINTAINABILITY PROGRAM. THEY ARE HARDWARE DESIGN CRITERIA,
FACTORS STANDARDS AND POLICIES BASED ON MAINTAINABILITY REQUIREMENTS AND

OPERATIONAL CONSTRAINTS.

MAINT/QUANT/FACT MAINTAINBILY MAINTAINABILITY QUANTITATIVE FACTORS ARE UNITS OF MBASUREMENT USED 10
QUANTITATIVE QUANTIFY QPERATIONAL BFFECTIVENESS AND OPERATING AND SUPPORT £7sT
FTACICERS REQUIREMENTS. THEY MAY BE STRUCTURED AS FUNCTIONS OF TIME, MAN-HOURS,
OR IN TEFMS OF THE ATTRIBUTES CF FAULT DETECTION AND ISOLATION
SUBSYSTEMS . FACTORS ARE PRCVIDED AS INPUT T0 THE ASSESSMENT CF
AVAILABILITY.

MAINT/RQMTS MAINTAINBLTY MAINTAINABILITY REQUIREMENTS ARE A PORTION OF THE RAM PROGRAM
REQUIREMENTS ASSESSMENT WHICH WILL IMPROVE OPERATIONAL READINESS, REDUCE MAINTENAN
MANPOWER NEEDS, AND REDUCE LIFE CYCLE COSTS.

MAINT/SUPP/CONPT MAINTENANCE THR MAINTENANCE AND SUPPORT CONCEPTS FOR A NEW SYSTEM/EQUIPMENT ARR
& PROVIDED AS OUTPUT FROM LSA TASK 302 FOR THE REVIEW OF THE AVAILABILI
SUPPORT MEASURES.
CONCEPTS

MGMT/TASK MANAGEMENT MANAGEMENT TASKS WITHIN THE RELIABILITY AND MAINTAINABILITY PRCGRAMS
TASKS ARE TASKS FCR EVALUATION, REVIEN AND CONTROL OF ENGINEERING AND

ACCOUNTING TASKS SELECTED FCR THE ACQUISITION PHASE OF A NEW
SYSTEM/EQUIPMENT

MIL-STD 1429 FMEA TASK 103 OF MIL-STD 1629 COVERS DEVELOPMENT OF MAINTAINABILITY
DATA INFORMATION IN CONJUNCTION WITE PERFORMANCE OF FAILURE MODES AND
TAsSK 102 EFFECTS ANALYSIS.

MIL-STD 470QA MAINTAINABI MIL-STD 470, MAINTAINABILITY PROGRAM FOR SYSTEMS AND EQUIPMENT,
PROGRAM CONSISTS OF BASIC ARPLICATICN REQUIRKMENTS, TAILORABLE TASKS, AND AN
TASKS APPLICATION MATRIX WITH GUIDANCE AND RATIONALE FOR TASKX SELRCTION.
FOR
SYSTEM/BQUIP

MIL-STD 47

be

MAINTAINABIL MIL-STD 471 SSTABLISHES UNIFORM PROCEDURE TEST METHODS AND REJUIREMEN
TB3T FOR THE MAINTENANCE DEMONSTRATION TESTS
PROCRDURES

w
1
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MIL-§TD T85B MIL-STD 785B MIL-STD 785, RELIABILITY PROGRAM FOR SYSTEMS AND EQUIPMENT DEVELOPME:
SPRCIFIC AND PRODUCTION, CONSISTS OF BASIC APPLICATION REQUIREMENTS, TAILORABL
TASKS FOR TASKS WITH APPLICATION MATRIX AND GUIDANCE FOR TASK SELECTION. weTE
RELIABILITY THAT TASKS AND ANALYSIS WHICH ARE RELATED ANC SIMILAR IN RTRPOSE Anz
PROGRAM CONTAINED IN MIL-STD 470 FOR THE MATNTAINABILITY PROGRAM .

PARTS/ID PARTS PARIS IDENTIFICATION IS THE RESULT FROM ASSESSMENT OF THE PARTS PROG?

IDENTIFICATI WITHIN THE RELIABILITY PROGRAM AND CONCERNS CONTROL AND USE OF STANDA
AND NONSTANDARD PARTS.

PLANS 'RVM/RPTS PLANS PLANS, REVIEWS. AND REPORTS ARE OUTPUTS FROM THE ASSESSMENT OF PLANS
REVIEWS AND CONTROLS WITHIN THE RELIABILITY AND MAINTAINABILITY PROGRAMS ANT
AND USED AS INPUT 20 IDENTIFY PROGRAM REQUIREMENTS.
REPORTS

FLNS PVWS REPORTS PLANS,

ANT REPCRYS

PRED/VALUES PREDICTED PREDIZTED VALURS FOR RELIABILITY AND MAINTAINABILITY MEASURES ARE
VALVES ESTIMATES FOFR THE SYSTEH/SUBSYSTEM/EQUIPMENT AND ARE UTILIZED UNTI:

UPDATED USING ACTUAL EXPERIENCE AND TEST DATA.

PROCORS/ACT/RSLTS PROCRDURES THE PROCEDURZS, ACTIONS, AND RESULTS ARE OUTPUTS FROM THE ASSESSMENT

ACTIONS THE TRSTING AND ACCEPTANCE WITHIN THE RELIARILITY PROGRAM AND IS USES
AND AS INPUT TO IDENTIFY LOGISIIC SUPPORT RELIABILITY REQUIREMENTS.
PESULTS

PROG REQMTS PROGRAM PROGRAM REQUIREMENTS ARE THE RESULTS OF REVIEWS OF THE RELIABILITY AN

FEQUIREMENTS THE MAINTAINABILITY PROGRAMS FOR A SYSTEM OR BQUIPMENT
REZUIREMTNTS ARE PORVIDED AS INPUT T2 CINSOLIDATED PR

oLI

THESE PROGRAM

PRTG. ETATUS PROGRAM PRPOGRAM STATUS FCR THE RELIABILITY AND MAINTAINABIL
STAIUS THE RRSULTS FROM ATTENDING PROGRAM REVIEWS N

PURPOSE. QUANT 'RQMTS  F/RPOSE THR2 PURPOSE AND QUANTITATIVE MAINTAINABILITY REQUIPREMENTS AREZ THE
& RESULT OF IDENTIFYING PROGRAM REQUIREMENTS AND IS BPROVIDED AS AN INPT
QUANTITATIVE TO IDENTIFY MAINTAINABILITY REQUIREMENTS FOR A SYSTEM/RQUIPMENT
REQUIREMENTS

QUALIF VERIFY/TSKES QUALIFICATN QUALIFICATTON AND VERIFICATION TASKS WITHIN THE RELIABILITY PROGRAM &
AND PROVIDED AS INPUT TO THE PROCESS TO ASSESS REL ILITY TESTING AND
VEPIFICATION ACCTEPTANCE
TASKS

QUANT/ MEASUR QUANTITATIVE QUANTITATIVE MAINTAINABILITY MEBASURES ARE A PORTION OF THE OUTPUT ER-
MEASURES IDENTIFICATION OF PROGRAM REQUIREMENTS AND IS INPUT 70 THE PROCESS T-

ASSEYS THE ADEQUACY AND SUITABILITY OF THESE QUANTITATIVE REQUIREMENT
REL/DATA RELIABILITY RELIABILITY DATA ARE RESULTS FROM THR REVIEW OF QUALIFICATION TRSTS A

DATA PRODUCT ACCEPTANCE TESTS WITHIN THE PRI.TABILITY PROGRAM AND IS USED -
INPUT T2 IDENTIFY LOGISTIT SUPPORT RELIABILITY REQUIREMENTS
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REL/QUAL/FACT RELIABILITY RELIABILITY QUALITATIVE FACTORS ARE OUTPUTS FROM ASSESSMENT OF IHE
QUALITATIVE RELIABILITY PROGRAM AND IDENTIFICATION OF LOGISTIC SUPPORT RELIABILI-
FACTORS REQUIREMENTS AND ARE PROVIDED AS INPUT O THE PROCESS TO REVIEBN THE »
RBPORT FOR R SYSTEM/EQUIPMENT.
REL/QUANT/FACT RELIABILITY RELIABILITY QUANTITATIVE FACTORS ARE MEASURES OF RELIABILITY THAT ARE
QUANTITATIVE INCLUDED IN THE SYSTEM AND END ITEM SPECIFICATIONS AND INCLUDE
FACTORS OPERATIONAL REQUIREMEHTS FOR SYSTEM RELIABILITY PARAMETERS AND BASI~

RELIABILITY REQUIREMPNTS FOR ITEM DESIGN AND QUALITY. SYSTEM
RELIABILITY PARAMETERS RELATING TO MAINTENANCE MANPOWER DEMAND IS
MEAN-TIME-BETWEEN-MAINTENANCE ACTIONS (MTBMA). THE DEMAND FCR LOGIS™C
SUPPORT IS MEAN-TIME~BETWEEN-REMOVALS (MYBR) .

PEL.RQMIS PELIABILITY RELIABILITY REQUIREMENTS ARY A MAJOR PORTION OF THE OVERALL RAM PROGR
RRQUIREMENTS AND ARE SATISFIED BY REVIEW OF THE RELIABILITY PROGRAM. THEY ARE 4=
RESULTS OF THE PROCESS TC IDENTIFY LOGISTICS RELATED REQUIREMENTS

PERUIREMENTS RELIABILITY REQUIREMENTS, CTRITERIA, AND EFT:=

CTS IS THE RESULT FROM TH

TRITERIA DESIGN AND EZVALUATION TASKS WITHIN THE RELIABILITY PROGRAM. THIS DATA
ANC IS PROVIDED AS INPUT TO IDENTIFY LOGISTIC SUPPORY RELIABILITY
EFFECTS REQUIREMENTS .

SUM/QUTPT/RAM SUMMARY THE SUMMARY OUTPUT OF THE RAM REVIZIW IS THR RESULT FROM REVIEW OF THE
QUTPUT RAM RERPORT AND IS PROVIDED TO A REV.IEW FILE TO MAINTAIN AN AUDIT TRAl
RAM FOR A NEW SYSTEM/EQUIPMENT ACQUISITION.
REVIEW

SURV/CNTRL/TSE. SURVEILLANCE STRVEILLANCE AND CONTROL TASKS WITHIN THE RELIABILITY AND
AND CONTRCL MAINTAINABILITY PROGRAMS ARE MANAGEMENT AND “NGINEERING TASKS FOP
TASXS REVIEW OF PROGRAM REQUIREMENTS, PROGRAM STATUS, AND DATA REPCRTING AN

COLLEZTION
VAL TSV TEST TEST AND EVALUATION TASXS WITHIN THE MAINTAINABILITY PROGRAM ARE

& PROVICED AS INPUT TO THE ASSESSMTiv, IF TESTING AND ACTEPTANCE ANT AL3
TTALUATION AS INPUT TO ASSESSMENT CF MAINTVAINABILITY DEMONSTRATION TESTS
TASKS

TEST PROCED/RSLTS TEST TEST PROCEDURES AND RESULTS WITR.N THE MAINT.,INABILITY PROGRAM APE T3
PRCCEDURES OUTPUT FROM ASSESSMENT OF TESTING AND ACCEPTAN.® TASKS. IT IS ALSO T8
3 RESULT FRCM ACCEPTANCE OF THE MAINTAISMSTIT IIY DEMONSTRATION TESTS AND
PRSULTS IS PROVIDED AS INPUT TO IDENTIFICATION OF MAINTAINABTLITY REQUIREMENT

FOR A SYSTEM/EQUIPMENT.

TSX, ANAL TASY TASK AND ANALYSIS WITHBIN THE MAINTAINABILITY PROGRAM IS Th™ OUTPUT 77
AT IDENTIFICATION OF THE PRCGRAM AREQUIREMENTS AND IS INFUT TO THS PROCES
ANALTSIS T0O ASSESS THE MAINTAINABILITY PROGRAM INTERFACES AND COORDINATION
UNITS/MEASURE UNITS UNITS OF MEASUREMENT ARE AVAILABILITY MRASURES CONSISTIN: OF
oF RELIABILITY AND MAINTAINABILITY QUANTITATIVE FACTORS AND TME SUPPORT

MEASUREMENT CONCRPT.
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HIST/FILE HISTORICAL THE HISTORICAL FPILE FOR A NEW SYSTEM/EQUIPMENT IS TEE RECORD RETAINED
FILE FOR BACH PHASE OF THE ACQUISITION PROGRAM TO PROVIDE AN AUDIT TRAIL FCR

REVIEW AND REPORTING.




2
3
£l
n

i

18-JUL-89

15:
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CONTAINS THOSE MILITARY PUBLICATIONS, DECISION PAPERS, “ISSIONS &

S 966 EL3 RAM
DATA STZRES

FUNCTIONS, etc, WHICH ARE NEEDED TO ESTABLISH THE LOGISTICAL SUPPORT AN
REVIEW REQUIREMENTS OF THE ITEM/RQUIPMENT DEVELOPMENT PROGRAM.

THIS
1.

la.
1b.

10.

11.

12.

12a.

3.
14.

ra

va
woos

17.
18.
19,
20.

[3]
v

23.
24.
25.
28.
27.

-
<

23

DATA STOREZ INCLUDES:
AR 12-16, "MUTUAL LOGISTICS SUPPORT BETWEEN THE U.S. AND OTHER
NORTH ATLANTIC TREATY ORGANIZATION FORCES™
AR 70-1, T"SYSTEMS ACQUISITION POLICY ARD PROCEDURES®
AR 70-2, "RESEARCE, DEVELOPMENT, & ACQUISITION MATERIBL STATUS
RECORDING"
AR 70-10, "R&D ~ TEST & EVALUATION DURING DEVELOPMENT AND
ACQUISITION OF MATERIEL"
"AR 570-9, "MANPOWER AND EQUIPMENT CONTROL - HOST NATION SUPPORI"
AR 700-9, "POLICIES OF THE ARMY LOGISTIC SYSTEM"
AR 700-82, "JOINT REGULATION GOVERNING THE USE AND APPLICATION OF
UNIFORM SOURCZ MAINTENANCE AND RECOVERABILITY CODES™
AR 700-127, "INTEGFATED LOGISTICS SUPPPORT™
AR 725-50, "REQUISITIONING, RECEIPT AND ISSUE SYSTEM"
AP 750-1, "MAINTENANCE 2F SUPPLIES & EQUIPMENT - APMY MATERIZL
MAINTENANCE CONCEPTS & POLICIES"™
AMC-R-700-27, "LEVEL OF REPAIR ANALYSIS (LORA) PROGRAM"
AMC-R~750-10, "DEPOT MAINTENANCE INTEZRSERVICE"
DA PAM 700-4
DA PAM 700-28, "INTEGRATED LOGISTIC SUPPORT PROGRAM ASSESSMENT
ISSURS AND CRITERIA"
DA PAM 700-50, "INTEGRATED LOGISTIC SUPPORT - DEVELOPMENTAL
SUPPORTARILITY TBST AND EVALUATION GUIDE"
DA PAM 700-55, “INSTRUCYIONS FOR PREPARING THE INTEGRATED
LOGISTIC SUPPORT PLAN"
DA PAM 738-750, "THE ARMY MAINTENANCE MANAGEMENT SYSTEMS (TAMMS)®
DA PAM 750-21, "LOGISTIC SUPPORT MODELLING"
AMC PAM 700-4, "LOGISTIZS SUPPCRT ANALYSIS TECHNIQUES GUID
(WITH PALMAN "
AMC 2AM 700-11, "LOGISTICS SUPPCPRT ANALYSIS REVIEW TEAM GUIPE™
AMC PAM T50-2, "MAINTENANCRE OF SUPPLIES AND BQUIPMENT GUIDE TO
RELIABILITY CENTERED MAINTENANCE"
MIL-STD-152, "TECH REVIEW GUIDELINES"
MIL-STD-2103A, "CLIMATIC EXTREMES FOR MILITARY EQUIPMENT®
MIL-STD-470, -471, "MAINTAINABILITY STANDARDS"
MIL-8TD-756, "RELIABILITY MODELLING & PREDICTIONS”
MIL-STD-780, "MAINTENANCE ENGINEERING ANALYSIS CONTROL NUMBER
(MEACNS) FOR ARZRONAUTICAL EQUIPMENT, UNIFORM
NUMBERING SYSTEM
MIL-STD-781, *RELIABILITY DESIGN QUALIFICATIICN AND PRODUCTION
ACCEPTANCE TESTS: EXPONENTIAL DISTRIBUTION
MIL-STD-7858B, "RELIABILITY PROGRAM FOR SYSTEMS AND EQUIPMENT
DEVELOPMENT & PRODUCTION"
MIL-STD~810, "ENVIRONMENTAL TEST METHODS & ENGINEERING GUIDELINES®
MIL-STD-881, "WORK BREAXDOWN STRUCTURES FOR DEFENSE MATERIPL ITEMS
MIL-STD-882, "SYSTEM SAFEYY PROGRAM REQUIRMENTS™
MIL-8TD-965, "PARTS CONTROL PROGRAM"
MIL-STD~1369A, “INTEGRATED LOGISTIC SUPPORT PROGRAM REQUIREMENTS™
MIL-STD-13868-1A, "LOGISTICS SUPPCRI ANALYSIS®
MIL-$TD-1388-2A. "LOGISTIZS SUPPCPT ANALYSIS PETIRIC
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30. MIL-STD-1629, "PROCEDURES FOR FPERFORMING A FAILURE MODE, EFFECT
& CRITICALITY ANALYSIS™

31. MIL-ADBK-472, "MAINTAINABILITY PREDICTION"

32. MIL-M-24100B, "FUNCTIONALY ORIENTED MAINTENANCE MANUALS (FOMM)
FOR EQUIPMENT & 3YSTEMS™

RVW/FILE REVIEW THE REVIEW FILR FOR A NEW SYSTEM OR EQUIPMENT IS THE RECORD OF ALL
FILB ASPECTS OF THE PROGRAM WHICH IS FOR USE BY REVIEW AGENCIES, MANAGEMENT,
AND APPROVAL PERSONNEL .
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EXCEZLFRATOR 1.3

LSA/DCC

PM/ILSMT

TSK/302/SUPP

PROGRAM
MANAGER/
ILsMT

LSA TASX
302
SUPPCPT
CONCE27?

LOGISTIC SUPPORT ANALYSIS DOCUMENTATION INCLUDES ALL LSA RECORDS
AS WELL AS SEPEZRATR REPORTS AND DATA APPLICABLE TO LOGISTIC
SUPPORTABILITY.

(LSDPR)

THE PROGRAM MANAGER AND INTEGRATED LOGISTIC SUPPORT MANAGEMENT TEAM ARE
THE INDIVIDURLS ASSIGNED OVERALL RESPONSIBILITY FOR CONDUCTING
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AIMEX
STRUCTURED SYSTEMS ANALYSIS

Fundamentals

Structured Systems Analysis (SSA) has recently become an
industry standard for generating Data Flow Diagrams (replacing

"logic diagrams" or "flow charts") to aid in coordinating the
functions to be performed by a computer program and its associated
Inputs/Outputs (I/0). During the SSA, each set of "flow charts"

can be checked by the potential user to assure that there is
complete agreement on what is to be done by the program, and how
it is to be accomplished. It also provides considerable
flexibkility for updating or changing the program.

Six basic elements (see figure 1) are used in SSA:

Process (PRC)

Data Flow (DAF)

Data Store (DAS)
External Entity (EXT)
Data Flow Diagram (DED)
Data Dictionary (DCT)

b W

PROCESS (Represented by a Circle):

A function or operation to be performed which can be explained
by a set of instructions representing a single task, e.g.,
"calculate interest on a loan", "prepare a draft report". If the
Process description is too complex to describe in a few steps, it
may be necessary to develop a lower level description {see below).

DATA FLOW (Lines interconnecting Processes or I/0s):

Each function or Process cannot be a stand-alone in a complex
network. To have any meaning in a program, each process must be
initiated by a previous action and/or provided information on
which to act. Furthermore, a Process must result in an output
which is the input to the next logical Process. These inputs,
outputs, or initiating actions are identified as Data Flows, and
are represented by the Data Flow lines indicating its point of
origin and the process to which it provides data.
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TOFE (Represented by "wl pzar

Although some Processes generate data used as input to a
ennreading Prncaess, there is ofter a need tn "gathar or colla-e"
information from files in which it is stored. This information
may come from an external source (such as a MIL- STD, Army
regulation, historical experience files, etc.), or internal source
or file in which data is temporarily stored for use by succeeding
processes. These Data Stores can be visualized as a "file
cabinet”, in which the data are stored for later retrieval).

EXTERNAL ENTITY (Represented by a Rectangle):

Each program or 1logical process must have an initiatinc
action, a "point” of disposition of the results, and possibly
input guidance or instructions. Each of these have
authorities, functions, or applications which are independent of
the program Process (although regquired by the program Process).
Thus, these activities, agencies, or facilities are considered
"External Entities” to the program.

DATA FLOW DIAGRAM:

The general arrangement of the above can be readily seen.
First, the circle or Process describes what has to be done; the
interconnecting lines represent the Data Flows, together with the
specific description of all 1/0s. The Data Stores identify the
source and/or file designation of a data base, and the External
Entities represent those activities remote from the Process, which
are the source of guidance or the recipients of the program.
This combination of Processes, Data Flows, Data Stores, and
External Entities constitutes a "Data Flow Diagram". The unique
feature of the Data Flow Diagram (DFD) is that each process can
be considered independently, permitting a change to be made in one
Process without a major change in the overall program.

DATA DICTIONARY:

The Data Dictionary consists of a complete description of

each of the basic elements. For the Process, it contains a
step-by-step description of what has to be performed. The
description of the Data Flcw identifies the nomenclature of the
data, a detailed description of its content, and its source. The

Data Stores and External Entities are described, including possible
location.




The [a=a Dictionary f{(a 1li—-ing doccument) begins with a
description of the first Process and is continually built-up as the
Data Flow Diagrams are expanded, detailed, and eventually

S RN ]
Clhyp b e

APPROACH TO PERFORMING STRUCTURED SYSTEM ANALYSIS:

The best approach to Structured Systems Analysis is to assume
that the program consists of a series of processes, each of which

are to be assigned to an Znexperienced analyst. Each analyst is
to be walked through the assigned process of the Program,
explaining step-by-step what functiong hav- *c ke performed or
what actions have to be taken to accomplisi: the process. The
analyst 1is also informed where the information ic coming from
(input Data Flow), what is to be generated by each process
(output Data Flow), where the data base may to be

found (Data G3tores), and who to contact for guidance (External
Entities) .

The best way to initiate a SSA is to set down the point of
origin of a program, its final goal(s), and the intermediate
functions or actions needed to get from beginning to goal. Each
step should be considered as a Process - some may be sequential
and others parallel. Then, the steps needed to accomplish the
Process should be described. If the description is complex and
needs intermediate steps, the Process is then a candidate for an
"explosion". That is, the top (or upper) level Process is
considered as a "project" and its own Data Flow Diagram is
prepared.

When writing the step-by-step procedures in the Process,
certain elements of data (or information) must be made available
for the procedure. Each element of data is considered as an input
Data Flow, which is identified and described. The product (or
result) of a Process is an output Data Flow element.

Each Data Flow to the Process must originate from:

1. an earlier Process
2. a Data Store (or file)
3. an External Entity.

These sources are also identified, described and put into the
Data Dictionary. As soon as the last portion of the Data Flow
Diagram has been described, the SSA is complete.



The storuct-ursd Analysis phase 1s followed oy SZructtiured
Design, then by programming and finally software test and
validation. The organization of Structured BAnalysis and its
relationship to Structured System Desing is shown on Figure 2.
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GLOSSARY

(Sample - to be fitted to specific L5A task)

AMSDL

DFD

DID

FMECA

ILS

LSA

LSAR

PAM

MIL-STD

RCM

SSAD

Acquisition Management Systems and
Data Requirements Control List

American Power Jet Company
Army Regulation

Data Flow Diagram

Data Item Descripti~n

Failure Mode, Effects, and Criticality
Analysis

Integrated Logistic Support
Logistic Support Analysis
Logistic Support Analysis Report
Pamphlet

Military Standard

Reliability Centered Maintenance

Structured Systems Analysis and Design




